Study objective-To analyse the interindividual inequalities in mortality in Spain through the 20th century using the Gini coeYcient, widely used as an income concentration index. Design-Age mortality data were obtained from oYcial publications of vital statistics and age and sex compositions were obtained from population census. The Gini coeYcient was estimated. It can take values between 0 and 1. Zero represents the situation in which all subjects die at the same age, whereas when all but one subject dies at 25 the index reaches a figure of 1. Main results-In both men and women there was a trend to decrease age diVerential mortality (from 0.26 to 0.16 for men and from 0.26 to 0.12 for women). Nevertheless, transitory increases were produced in 1918 (influenza epidemic), and in the period of the Civil War of Spain, showing a more important increase in the mortality of young people than that of the elderly. A new increase was observed through the second half of eighties; it resulted from an AIDS epidemic and motor vehicle injuries.
Premature mortality is one of the major consequences of inequality in health, independently of its origin (inequality in health services accessibility, life style, socioeconomic class, etc). Age adjusted death rates and life expectancy are not good measures to assess age diVerential mortality because both of them can increase if the whole mortality curve moves towards the right, although diVerential mortality remains constant.
Our aim is to use the Gini coeYcient as a measure of diVerential mortality. The Gini coeYcient was first used as an income concentration index.
1 It can take values between 0 and 1. Zero represents the situation in which all incomes are equally distributed, whereas when all the incomes are concentrated in only one subject the index reaches a figure of 1. The Gini coeYcient can be generalised as a measure of concentration degree of any variable (for example, health service use or life years). The Gini index has been used as an individually based inequality measure in mortality between countries using actuarial death rates, 2 3 but it has never been used to measure the evolution of age diVerential mortality in a country through time.
In this paper, we analyse the mortality diVerences according to age in Spain through the 20th century using the Gini index.
Methods
Age mortality data were obtained from Spain's National Institute for Statistics (SNIS), 4 for each year from 1900 to 1991. Population data were obtained from decennial (1900, 1910, 1920, 1930, 1940, 1950, 1960, 1970, 1981, 1991 ) census population figures.
5 Death rates per 100 000 person years were calculated using intercensal populations estimated by exponential interpolation.
To calculate the Gini coeYcient we need to know the age specific death rates for each year. They are obtained using the Gompertz function, 6 R x = R 0 e x , where R x is the specific mortality rate at age x. Several authors have proved the current mortality data fit the Gompertz function and they have discussed its consequences. [7] [8] [9] In a previous paper we have proved the Gompertz function works well in Spain for age 25 and over, 10 therefore, we use only the mortality data for 25 years and over in this paper. The number of expected deaths at each age (until 100 years) is obtained applying the Gompertz function for each year to a cohort of 100 000 people aged 25 years. Figure  1 shows a graph of the errors of the model for 1991 in Spain.
Let M i be the number of deaths at age i, and T i the number of person years lived by those who die at age i. M i can be derived from Gompertz function as R i N i (where N i is the number of persons aged i years. In analogous form, T i = R i N i (i-25) . As the Gompertz function is a monotonous and increasing function, it verifies
For each age, we calculate:
where M x is the number of accumulated deaths from age 25 to age x divided by all the deaths accumulated between age 25 and age 100; and T x is the quotient of the number of person years yielded by people dying between age 25 and x years divided by the total number of person years.
Both M x and T x range between 0 and 1 and they can be represented in a plot (fig 2) with M x in the x axis and T x in the y axis. A line through all the points can be drawn. This line is always below the diagonal line. The double of the area between the diagonal and the line obtained is called the Gini coeYcient.
To estimate the Gini coefficient, the shape is integrated using the compound trapeze equation (equation III); it is multiplied to two and substracted to 1.
If there are not inequalities in the mortality, all the points would be on the diagonal line, the graph would be a straight line and the Gini coeYcient would be zero. If all the people except one person die at age 25, the line would coincide with the x axis and the Gini coefficient would be equal to one.
The Gini coeYcient is a normalised adimensional index. It is robust because it is not aVected by uniform increases/decreases in mortality of all age groups. Figure 3 displays the evolution of the Gini index in the Spanish men and women between 1900 and 1991. Throughout the period the diVerences among men have been greater than among women. In both men and women there is a trend to decrease age diVerential mortality (from 0.26 to 0.16 for men and from 0.26 to 0.12 for women). In the evolution of the index several segments can be observed: 
Results

Discussion
Increase in life expectancy is believed to be a consequence of improvement in health status. However, life expectancy does not oVer any Women Men information about whether this improvement is equal for diVerent age groups. For example, the following can produce an increase in life expectancy: (a) a constant decrease in all age specific death rates; (b) a decrease in the death rates of the elderly only; and (c) a decrease in the death rates of young people only. In (a) interindividual diVerences remain constant, whereas in (b) the diVerences increase, and they decrease in (c) because more people live for longer; however, these three situations are recognised as a population improvement.
We have used the Gini coeYcient to analyse interindividual inequality, but it cannot be used to analyse inequality resulting from specific factors influencing the mortality distribution. Nevertheless, some inferences can be made; for example, through this period an improvement in the access of least favoured socioeconomic groups to health services, education, and housing have occurred (for example, the proportion of the population who are literate has increased from 43.93% in 1900 to 96.75% in 1991, population covered for the National Health Service has increased from 61% in 1960 to 94% in 1991, proportion of active population working in the building sector has increased from 3% in 1900 to 11% in 1991, people living in rural areas has decreased from 60% in 1900 to 23% in 1991, and people with university degrees have increased from 6000 per year aroung 1960 to 76 399 in 1991). 11 These facts can explain the decrease of Gini coeYcient through this century.
The large increase for both sexes in 1918 could be because of the influenza epidemic. The increase of mortality resulting from influenza was proportionally greater in young people than in other adults. The same can be inferred for men during Spanish Civil War and post-war years. The evolution in men after 1960 is not as would be expected. Men should show a similar decrease to that of women as a general consequence of the improvement in health status. However, the Gini coeYcient did not decrease for 20 years, showing that mortality in young men did not diminish in the same proportion as in women. Migration (about one million people, 75% men, and half a million 15-34 year old men) to other European countries (mainly Germany) occurred in Spain during the 1960s. [12] [13] [14] This migration, which aVected healthy young men of lower socioeconomic class most probably produced an artefact: these subject were excluded from the denominators and it prevented a decrease in the Gini index.
We have not explored any specific cause of death in the trend analysis of the Gini coeYcient. A consideration of this point should explore those causes that change diferentially through time in young people than in the elderly. For example, mortality because of infectious diseases has decreased 7% per year in 25-29 year old men from 1951 to 1980, whereas in 65-69 year old men this decrease has been lower, 3% per year for the same period. 4 To estimate the Gini coeYcient we need to acount for the whole mortality. The analysis of individual causes is diYcult because if the subjects died from other causes apart from the one being studied is subjected to competing risks. For individual causes of death, the estimation of the Gini coeYcient requires that the whole population would die of the same cause. Thus, the use of the Gini coeYcient to study individual causes of death is not feasible.
A premature mortality increase during the 1980s, mainly because of an increase in AIDS and motor vehicle injuries, has been observed. 4 We believe this is the reason for the increase in the Gini coeYcient for the period 1987-1991 and not a deterioration in health services accessibility or a worsening in socioeconomic conditions.
In conclusion, inequalities in mortality in Spain have decreased through the 20th century. This decrease has been more important for women, showing a greater decrease in premature mortality in women than in men.
